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Previously, we speculated that SPOT satellite imagery could be used to measure terrain
displacements associated with earthquakes even though such displacements are smaller than
the 10n~ resolution of the imagery (GSA bs, 1990, v. 22, no. 3, p. 16). ‘1’he Landers,

fCalifornia, earthquake provided the first c car opportunity to demonstrate this capability,
We acquired an image taken on 27 July 1991, before the earthquake, and had the satellite
programmed to acquire a matching scene on 25 Ju] y 1992, just 27 days after the quake.
These images were taken from the same orbital position and on nearly the same day of
year. Thus, problems of differing view and illumination angles were avoided.

initial rcsu]ts }~ave been very positive. By enlarging corresponding small portions of
the images and then alternating them on an image display device, we were able to locate the
fault breaks and observe the fault motions (110S, 1992, v, 73, no. 43, p. 364). By
recording such displays for several sites, we produced a video w}~ich was widely reported
in the media as the first visual observation of fault i~)otiol~ from space (e.g. Denver Post,
8 Dcc 92, p. 2). The displays allow ana]ysis  of the details of deformation patterns that
would otherwise go undetected. In addition to terrain shifts, ground breakage is
observable in the images. ‘J’his results from the darkening of the ground by the internal
shadows of numerous cracks over a 10-20 m wide zone, cspccial]y  as viewed at nadir.

Quantification of the terrain displacements is expcctcd  to rcsu]t in a map of the
horizontal strain field of the earthquake at unprecedented levels of spatial detail, The
procedure involves computational]y  demanding statistical image matching performed on a
supcrcomputcr  (Hpisodcs,  1992, v. 15, no. 1, p. 56-61), Early results arc consistent with
known fault locations and offsets and appear to show ,sharp differences among the fault
blocks defined by overlapping fault strands. Results are most reliable for rugged  bedrock
areas that form distinct image patterns. The precision of mcasurcmcnt appears to bc about
50 cm for such areas. This is a full order of magnitude finer than the maximum fault
offsets and is thcrcforc  adequate for mapping patterns within the strain field.

@) CIIE”CK ONE DISCIPLINE
(Cale90ry) below in which
reviewers will be best
qualified 10 evaluate your
abstrac[,

[ 1 1 archaeological geology
L] 2 coal geology
[1 3 computers
[1 4 economic geology
U 5 engineering geology
[ I 6 environmental geology
U 7 geochemistry,

aqueous/organic
[1 8 gcochr?misky, other
[“1 9 geology education
D 10 geophysical

Ieclonophysics
U 11 geoscience infornlation
L] 12 history of geology
[1 13 hydrogeology
rl 14 marine geology
[.1 15 micropaleontology
[ 116 mineralogy/

crystallography
[ J 17 paleoceanography/

paleocimatology
[ I 18 paleontology/

paleobotany
[ I 19 petroleum geology
[ I 20 petrology, experimen~a[
[J 21 petrology, igneous
[ 12? petrology, metamorphic
[ 123 planetary geology
[.1 24 Precambrian geology
[125 Quarternary geology/

geomorphology
Lf 26 remote sensing
r] 27 sedimerlts,  carbonates
[ 128 sediments, elastic
[.1 29 stratigraphy
[ I 30 structural geology
~31 tectonics
E 132 volcanology

SELECT ONE FORMAT
INVITED FOR SYMPOSIUM NUMBER:.

(h/ five words of We of sympcdrm)

.x VOLUNTEERED FOR DISCIPLINE SESSION

VOLUNTEERED FOR THEME SESSION NUMBER: .

(firs/ five words of tit/e of Theme SCsslon )

SELECT ONE MODE
(UC aware tliat some sessions may have been designated specifically
as eitttcr “poster” or “oral.”)

ORAL- Verbal presentation before a seated audience.

~ POSTER--Graphic display on poster boards supplemented by speaker
comrmmts.

EITHER-–E ithor mode is acceptable.

CHECK IF THIS APPLIES
WIT HDRAW-- If the abstract cannot be accepted in the mode I have

indicated, please withdraw it,
STUDENT AUTHOR–-Please chock here if the presenter is a student author,

(Information needed for shrdonl paper awards,)

INDICATE % OF THIS PAPER PREVIOUSLY PRESENTED 3°
WHERE? .  ACU
WHEN?. ])C!C 92 T h i s  i s  a  m a j o r  update.

@

(i)

(1)

CHECK IF YOU ARE WILLING TO BE A SESSION CHAIR .x
Your Name_ , . . . Robert 1;. Crippcm

Office Phone . 818-354 -~~75
Home Phone 818-249-551?

SPEAKER’S IDENTITY AND MAILING ADDRESS
Name R o b e r t  Ii. Cripl)cl]

Address Jet l]rc)pul  sion l,ab  300- -233

Address Cal i fc)rnia  ]nst i tute of ‘J’echnc)]ogy

city/str21P l’asadcma, C a l i f o r n i a  9 1 1 0 9
Country USA

Office Phone 818-354-2.475
Home Phone 8 1 8 - 2 4 9 - 5 6 1 2
/f fhe speaker wi// bc urravai/ab/e at these numbers during the 45 days fo//owing
the abstract doadlme, /;s1 phone numbers to bc used instead,

Office Phone

Home Phone .

MAILING INSTRUCTIONS (Addresses on reverse.)

INVITED ABSTRACTS Mail original + 5 copies L)IFIE  CTLY TO THE CONVE NEFf.

VOLUNTEERED ABSTRACTS: Mail original + 8 copies to the appropriate
address to arrive on or before the deadline. Abstracts may NOT bc sent by fax.

.


